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KfllSfidU. OV (vs SCE) J; 
0 feSTJfe*. ®:*:KiRJKSd«5 0 0 nmd^e. 5 8 0 n 

m\t. TS2-jisic (1) -c^to^ns. 

A-N=N-B (1) 
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[iS*Sl] OV (vs SCE) J: 

0=t)*Ta&-5, S:;k®iRSS*i5 0 0 nmA^SS 8 On 

[ai*«3] mi37V^fl:^«i*«T82-«8iC (1) 

[<k 1 ] 

A-N=N-B HB^d) 

[0 0 0 1] 
[0 0 0 2] 

viS.. aj^tigT«ccD. cMosfi£(Dmm 

[0 0 0 3 ] >i^vx>y MB»:3&fttt, «?}S*«g^fiiii 



(2) 

10 7Ktt-f>i^, }fttt'f>i?. fe-SVittS^*: (^iMS) -f> 

[0 0 0 4] z<D^^:f3.^>i''j3^y hmi^m^>if\z 
^mt^Bktffx&^zt. mm'poDmitiST. (n 

Ox. :tV>m(Dmiti3i:fJ7.(Di&SO x:/3.a) iZ^VX 

[0 0 0 5] «fililS^±IS(Z)ffli^Tffiffl-r5tC«, ffl 

[0 0 0 6] T'/it^motly':/^) >^^^iiV 

feffl®ASfJft7l/feSflt UT> Ifra^p 1 1-20 9 6 7 

3^. nmms 0 2 0 6 6 0^fflrH^$tlfefe3g*ia 

f4*f^l±$-&fcfii!ld<1*S2 0 0 0 - 2 2 0 6 4 9 Jen 
n t) ^/ > ;^ i* © ^{fctt ;^ ic^* -r * ttffis&T^F 
[0 0 0 71 

50 3SltbT6WSttfcfiStlA:!RJR4#tt^£Wb. fio^t. 
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% ^ Iw ^ ^ e 

[0 0 0 8] 

CO 0 0 9] *f8ig©±i3Biett, Tiaro^efciOfii 

*$n-5= BP*., 

1. Kfb«{4dn. OV(vs SCE) 

S:^KJRiSfij5^ 5 0 0 nm*^6) 5 8 0 nmcOFBltc 

[0 0 10] 2. Htil2fl:^#)7it7'V{k^4^jT$.^c:t 

[0011] 3 . StlBT^Ik-g-i^d^TE-ISiC ( 1 ) 

[0 0 12] 
[Yt2] 

A-N=N-B -«SC(1) 

[0 0 13] ^i^f, A*jj:c;B(i, ^M%,tL\zm.^^^ 

5 MSSfctt 6 M^'VT^ 'J ;i'S*^-ro 
[0 0 14] 4. MIH^b-&i|^S-#tf«fe3ia5£i5^<3lffl 
■r ^ d i tt-^ MIB 1 ~ 3 lCl2«cO«6a^(D:i- 

[0 0 15] 5. OirffliS!^. 

[0 0 16] 6. ^m^iL\z^^'!mmm=i-^'k^ 

[0 0 17] 

[0 0 18] *%?^©«fe®«tO:^^/>:*;7,S$tt3Jcfi 

:&fetc:i3ViT. K<b«fi:*n. ov(vs sce)J; 
sa:»*b<, e^kmiSjin. iv (vs sce) j: 



(3) 

4 

t)t>aT*S'b®*JJ:0»*b<. 1. 2V(vs S 
CE) J:0aT*St)©j5*at>»*UV^. , 
[0 0 19] |gig^f,ti«feH«cO:j-y>:tf7.S$<4t 

©ffl**ffifO*D^;i/mffi (SCE) llMbTl. OVJ; 

[0 0 2 01 «fiH«0^y>;tf7.S$tt7!»t5i!:A$ns 
10 aStUTtt. •ft^!jjjt:tl/>^X<DHOMO 

[0 0 2 1] EoxWffiH, K<Bf*»&«ffi'v©«^©^t) 

^■r^S-^toL. ^-©ffl;5«:»c#Vi (^{kllfi*«ST* 

[0 0 2 2] EoxOMH, TIBfCi^SE-rS*^ fk^i^*« 

HO M o 0Dx:^;p:^- W"^;!' i jfiflMM {;:-ife-r -5 

30 [0 0 2 3] m^n^<r>m. (Eox) 

Delahay^"New Instrumental 
Methods In Electrochemlst 
ry" (1 9 5 4^ Intersclence Pu 
b 1 i s h e r s itW) ^A. J . B a r dffi^ "E 1 
ectrochemical Methods" (19 
80¥ JohnWIIey & SonsttTU),® 

©BSffii^ "nm.^^mmk" (i 9 s 4^ siBsmiig 

4b [0 0 2 4] mtm^(Dm'^\z-o\^xmwmzmi't 

1x10-4-1x1 o-6^:;i'/u y h)i'<Dmm 
mm^-'yaif^y 4 -^mi-^x^mnmtvx SCE 

80 ■^^:£,^i^n,mn^mm\z-D\,^x\mmts^m "•em<b 
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^M'&ik" (1 9 8 4^ ft^^ffififi^tW) 1 0 1 ~ 1 

[0 0 2 5] m.mm&.^'PW.n^m.<D 
[0 0 2 6] i?.%m\zii^'^^mi\Lmmi.. o. imo i 

-&!fe©j8Sttl X 1 0-3mo I • dm-3) T. 

yr-ihmm. Mmtvx&^mm^^mi^. mssd^- 

7 a 7 7 - ± D bfe<l*«ffl-r 
[0 0 2 7] {b^!^aD«ifitrJ:oTt)^{fc«fi[« 

^m^iim^&M\zmx-r^ztMxt^tztb. ^^^m 

IKD® ^. fc J: 0 b A * . 
[0 0 2 8] m^ii. *«^?RlTa&4:t\/>t©Rf6tt 

V>fi^S *S A-r « d t J: 0 K^bSfi J; 0 Jt 
[0 0 2 9] h©fiifeS5S§:apMtC^ViTitt59 

s«-ra^s©fi$»*;£*wt'ii-r^^c*t3 1935^ 

L. p. Hamme t t \ZJ:K)mm-^tlfzmmiX$>^ 

;^»^ ^J;^tf> J. A. Deanli, TLange' s 
Handbook of C h em i s t r yj ^1 2 
}R, 1979¥(Mc Gr aw-Hi 1 1 ) ^it^ 
©®«J JifiJ, 12 2^. 9 6~10 3H, 1 9 7 9¥ 

[0 0 3 0] :^mm\zii\,^xm^^n^®i'^&m.ik&^ 
j:zf^mm\t. ^m^ifl^mizm&ri>:itf)ix^i>, 

fRmmit^mm 7 (1992^ tim^ 

W 17 5-1 9 9'^-v'^i*fc:iB«snTVi*. 

m\zys.. m^tt.mm\z&.n^mMv. ^^sk^ititij^ 

mvx^^^mm\zj:^xmm-^n^o m^^^mm\i, 
u.m<of^m^ii'^t>itx. m&WL-&mmz&iR^^ftf3. 



(4) 

2(i:5ll9JCi5ViT«. N, N-v;<^;l'*;l/A75 H (D 
MF) $:^J«f;ffil^TiW^^fT-5<, 
[0 0 3 1] X'^i^ hJK^^I^ttlBt'MbTtt. 0i|^tiH 
^ 4 BSIIKfl^^affi 3 S*«Sf^I I" ( 1 

9 9 1 AS^tfJ) 1 5 4'^-v;^f(cEic*^fe-5>. 

m±W^^iZ^i-f^^ytS.(DlX2<Df!Si. 

a-'pii7.^i7 h)vx$>^. m&mis^zfA&mizyfiii' 
[0 0 3 2] :^^m\ziin^&m(om±'&iR&Aii^xf 

T. ««*D5X 1 0-5mo 1 • dm-3©^«g*|HSIb, 
1 cm05l|-t;i.$ffifflbTiB!l3tbfc<i£«lfflt- 

[0 0 3 3] *5gWtc43V^T, ffi:*:®JRj!feS*«5 0 0 n 
m*^e.5 8 0 nm<Dra»r*Oi|£ffl<i*«l 5 0 nm&CfX 
&^^\:'^mfr-^>^^m\zmmir^, fiv^fiffli^-^;^ 
i)T-if>3'feigtbTH. ffi:^KiRffift«5 2 0 nm*^ 
8 0 nmXS>^Z.tf)^^Otif^V<. 5 2 0 nm*^ 
S5 7 0 nmT*l>;i<!:3&tS&fc»*bVi. ^fflHttl 
1 0 nm£iTTa&-5::t*«J:«3»*b<> 9 0 nmetT 

[0 0 3 4] ±IB©!^ttffiS:W-r5<b^^tbT«, T 

[0 0 3 5] *f6?9tr*ViTtt, Vi-rn©{k^4*j«|jg-e 

*oTt)J;Vi7&i, -feUd^gSTSD, ^fb«fi[i3J;t;e 

yfl;-&i^Tfe-5^t*«#tc»SbVi. «4l^©tJiigi;::feVi 

Ttt, 7»/fl:-&«5Ht?ViTlttWbTVK*J, 2:©si?«tt 

^(Df&(D^mmT^(os§-^\z^\,^x'bmmz^^^ z. tffi 
40 :^%m\t:iti\zm^-^ni>hoyx\tf3.^^, 
[0 0 3 6] :^?6m(Dmmmzm-r?>^t\F^mifr<t 

^xm^vxmm-r^tzi-}x:fi<. ■ft^^tDfliittsc? 

^^isimit^ w " (1 9 9 2^ ^iijaii-'fx>x 
^:7^'^7) 534~536 ^-'j. iR^^mmm" Mm<t 
mmmwat^" (1999^ aid is 7 

so ~1 8 O^'^-i^^ttincESSnTVi*. ioTHOMO 
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[0 0 3 71 ffc^!^oHOMOb-^;Pi&i)iai-rsfltrtr. 

"^m^i^Si No. 4 6 %n^%=i-WL^}:.m%Vi 

iifS-«tg^b#©«riiw<&«e)^bT-" (2 0 0 0^ 

9 9 8^ i^-XAv'-) 2 0~2 5'^-v;5:<i:{rl2« 

[0 0 3 8] «8ViT, 7\/Yt^4&ro«3ttHOMOU'< 

[0 0 3 9] B^»^*{^oViTH. :*:Ml^{t^t&« "til 
tUtfeiS" ( 1 9 9 2 ¥ X >7^>r 7 w i^) 

3 9-4 2^—:^, "«StEtt63^C0ft^" ( 1 9 8 1 ¥ 

->-XA->-) 4 3-4 5^—:^, I^BBSEISftS^ "«i 
tg14fe^<D^H^Sth- P P P5H^®liifet^©gffl-" 

(1 9 8 9¥ AS) 8 9-1 0 8'^-S?;iit*fcKJR« 

HOMO u'^;w&Ttf , m-?^«#tt»*SA-r* ^1 

HOMO l/"<;i'S:±tf -5 31 

[0 0 4 0] K{b«fi*t*fggg<D|gB{c^L.;iViit;-&!fe 

aftSSS«?-r^^<i:*«T^^. dOlS, HOMOCDIS 
#<OBSIS*^A-r-5^:<»:{CJ:t)fe^ 

A^* ;i <!:fc*ttT*5S^©glS^^*-r Z. t fe^llTf 
[0 0 4 1] ±m<DJi o S^S^^SrftJffl L,;tfc*tt 

T«H OM o u'^;!/* a * < mssr * c t hsil 

life*, f6e^5C)«ig*l*-rsjK''S*«*SJ:td«fc*^ 
[0 0 4 21 :;*:t;:^fejft©«ji»coviT3^'^*. fifeJK 



(5) 

8 

f!fe?^i*©HOMOl/''?;l'S:T^5fe*tt<S< fiffi 

[ 0 0 4 3 1 :*:MS««61F "HtlSfeSI" ( l 

9 9 2^ »fltt-l)--fX>xw'7>f i7) 4 2^-v'tr 

20 [0-0 4 4] Sfc. fe3gCD^fe«tC*3±S-ra>!r(DSH 
^" ( 1 9 8 1 ¥ v—XA-^-) 5 8 ~ 6 3 v^tc 

[0 0 4 5] ggvix, *fg?a^c*^t«¥ffl^^^^oviT5B 

30 h'J-" (1 9 8 2^ A#) 1 5 0-1 6 I'^-SJfc 

\z^=i'<omsi^^xfmm(r>m^^'h^<'tn\s.. 

$<-r«lrH, Q:M<Dt&^(Dm^^tSiU-t^rz.1t>\ZtL¥f- 

mziz^n.m»M^mmi3.&m.\zmx'r^is.E<D:f5iMfi 

[0 0 4 61 «±<7)^®lfeJ:tX^!g*^e.> 

[0 0 4 7] :^%m\z^\-f^m^m»<r>:^v>fS7.m^ 

[0 0 4 8] 

[{b3] 

A-N=N-B -HRiCd) 
so [0 0 4 9] ^(f, A«J:CXB(^, 
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5 M!S*fcH 6 MSi'sxU )Vm^^t, 
[0 0 5 0] ±fBC0aft*SVi«iEa^O7ij_;i.St 

[0 0 5 1] ±l50a«a&SViHSiM«©5*^*fctt 
0O5*S*fe«6«^<^'\xU;l'STS«3, ^x-;i/ 

^i^s, bf^yjji'S. 'i>^V'))vm. ^7'/*j)vm. 
-iv^T'/OJvm. :t*-t)-v^'j;ps> -fv:t^-y-vu;i' 

^Ti^T^/U)Vm. Ti-^'fi-i^TV'JJVm^ hU7\/ 

>j;ws. tru>?;i^«, trusv^^i^s, tru 



(6) 

< 1 1> ^ V ^ UMB^ O 5 flS * « 6 MS 

B d^a^* -5 H4iiag&© 5 MS * 6 MS'^x u ;i' 

[0 0 5 2] ±e7V'''ffc^«!l(D'1'-Cfe, 
ai£^^T€ * C: t Sr^ffi b^, 

[0 0 5 3] *isMfwi5tt-5<b^iKio5-&. mitnm^ 

1. OV (vs SCE) J:Ot)MT»S, fii:*:iRJR« 

S*^5 0 0 nm*^e 5 8 0 nmorBlfr* O^l^ffi^idn 5 
0 n mUTT* S 7 V<t-^m<DM:i^m STEtC^-Td^ 

[0 0 5 4] 
20 lit4} 
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[0 0 5 5} 5 1 
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[0 0 5 6] 
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[0 0 5 71 



Hk7 3 
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[0 0 5 9] ±mM:i^mA^^hmm-^ni>^o\z. 
[0 0 6 0] :^^m<D^v>iixmm^j&&:^m\t. m 



^ft, CCD. CMOS^<i:©H«:jilS^^^L 
CD. PDP^f<Dx-<x:/u--zffflVie,ns*^-ii«*e 

(D^<Dm'&m\zh:^mm(r>:^mtmmr^^o ^h^^cd 

[0 0 6 1] [-Oi/i^x-;/ hStiffl-f >i'] -Oi^v? 
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?L<b$^^. g^fiEii^, 9k9mmM. ^un. 

[0 0 6 2] m^nm^±mt^>i^':^:jiy h^&mM 
[0 0 6 3] W}mm.mm±mti^T\t. TKiOiimffi© 

>>':t-;K 1, 2. 6-'\^lJ->h'J:t-;k T-b?' 

(xnx^^jp) x— 7^;k hux 
^i/>^'ja-;i'^yx^;w x-5^;p^ 

(D§rmT)Vzi—)V<DmSir)V^)V:^—y')Vm. 2 - bf P 
UK>, N-;;i^;P-2-ePU 1. S-i^;*^ 

;u-2 — rs^^'yjv'y >, n-x^;J/^:;i/3JnU>^o 30 

x^' y -;w7 5 >^(o^mmit^t^. mmmmwi)m\i 

[0 0 6 4] tffl3§S{Eit^JH. < vol hffl-f > 

S9IESSffiit?ffltUTttx3'/-;k -fy:/a/'?y- 
;k :/^/-)V.'J (h'J) x5^u>y'j=i-;i.^:y:/ 
5^;i.x-x;k 1, 2-'\^-y->v::i— ;^^<D7J^p- 
6 tt'f >i7 + c 5 ~ 3 0 sfi%#w-rntf 

[0 0 6 5] flttS%mi!»JR^». iliftO«l^$1£Sl^± 
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raies 8- 1 8 5 6 7 7^iia, ii6 1-190537 

^^S, #i8¥ 2-7 8 2 ^^jkm. P5-197075 

^'^m. (^9-34 0 5 7^^^^fcEic$nfc'^>y 

h ')7'/-)Vmt^<S^. #§1113 4 6-2 7 8 4^^^^, 
#il¥5-l 9448 3^4^«, ^|ea#l^^3 2 144 

6 3^^tffi«j$tifc^>y:7xy >is{b^i^> ^tii^na 

4 8-3 0 4 9 2^iiS. 1^5 6-2 1 1 4 l^ii^, 

10-8810 e^iiffi^iriBScsnfci^fi^JS 

#Bi¥4-2 9 8 5 0 3#^«, R8-53 4 
2 7^^^, 118-2 3 9 3 6 8^^^, 1110-18 

2 6 2 1 ^<ikm. 8-5 0 1 2 9 1 ^^i^ffiHHtB 

^-No. 24 2 3 9^^z^m.^n1tit^m'^7.^}v^ 

yjh. ^>x^^^v-)v^^^%mz^^^n^^^mi 

[0 0 6 6] ffitlB«l&El&jl:^». iaili(D«$#$[^±$ 

7xy-JP«. 7XU>S, 75>?S, 'f>^>5i, ^ 
PV>!g, 7)V::i^y7-')>m. ^"runmiS-Hi)^^ 

1 7 6 4 3(D^VII(7) mViU HNo. 1516 

2, UNO. 1 8 7 1 6(7)6 5 OH&ffl. HNo. 3 6 

5 4 4C05 2 7H, [INo. 3 0 7 1 0 5W8 7 2H> 
UNO. 15 1 6 2»r5lfflSn/S:1tffFfc:lB«Snfcfl:^ 
!^^#HH3 62-215272 -^i^jffiW 1 2 7 H~ 1 3 

[0 0 6 7] MfBS&aSaltbTHT^t HPlfBt:)- ku 

1 -:t+-> h\ p - 1 HD=^^v'SmS^x5";i/x;^7^ 
;k 1. 2-'^>x-f y5"7v'■•J>-3-:t>'^3J;^Jf^E■ 
<D^fi^*«#^fsns. c*ie.Ji-f v^fff-o. 0 2~ 

1. 0 OS«%ffiffl-rScr)*s»SbV^o 
[0 0 6 81 WIHpHiSSSltL-THSfllE'f'lDSil C&fil 

^-f >i7i?xy hffl-f >^'j{l«pH6~ 1 0 

t;*i2><k-3fc^ln-rs©jiiiff*b<. pH7~iot;fe 

[0 0 6 9] WfiE«iii3i*SIS^tLTHyx:tX * 

*%??«)'f >^5^xy hm^>!7<Dm^^ij}t2 0-6 
OmN/mdW*bVi. $e>JC2 5^4 5mN/m*s» 

3 0mPa • s£tT««»abti. M»r20mPa • s&L 
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[0 0 7 0] mmwwsiM<r>mtvx\t. jitenia. 

7)\^^JV7 'J ;i'X— 3J« u :t=^^->x^ u >BiteKx 
xx;!/, y;i't*^>Bii»^x;^5^;k d^'j:t=^^>'X^W' io 

>V;pf:5'>flilWKX7,x;K #'J:t^->X5"^>7;i' 
^;l'75>. i^'J-feU>fiite^X7.5^Jk it^^^v-X^U 
v':/o u >y a y 3 # ij T— y x:t >3S 
l!^fflffift^pJ;5W*H'i. 7-fe5^U>?S#U:t=^-> 
Xf^ k >:t=»^-> H^iSfiltt^Rl-C* 5>SURFYNOLS 

(AirProducts&ChemicalsIt) 
»*b<ffllri^n*. N. N->?^5^;P-N-7 

)V^)V7S.>:t^zy\^(D^oU73.>:^^'> H SOp^tt 
|^MStt?tiJ^t>»*H'^o Ht, #11885 9-1 5 7. 
6 3 6#©^(37)~(38)H. 'J-y— ^ • x-f ;^i7D-v> 20 
■fr— No. 308119 (1 98 9^) ffi«<7>|f®Stt 

[0 0 7 1] fifiais^ssiitbTtt, yym?^. ->ua- 

[0 0 7 2] :i^^m(Dl\:-t!l^!l?:7ii^mmz^m.^it^^ 
11-286637^, 2000-78491^, 1^200 

0-80259^, ig2000-62370^©J:5 KesRttft^ttJj^U 

#^¥2000-78454^, 1^2000-78491-^, 1^2000-203856 so 

^. 1^2000-203857^© J; o izi^mAmm^mizmMi^ 
K5;k 3p-;w5;i', -y->K5;K 7h7^i^-^ n- 

T«rf-U >JJ^^>?:^-f -If-, T-f i'D7;i'-f^'''f1f 
-, DeBEE2 0 0 0l?) ^r^H-TS tA^TS-S. 

tt, 5t5E©#l^£JL^1-Jct>#il¥5-1 484 3 6^, 1^ 
5-2 9 5 3 1 2^, ^7-9 7 54 1#, 1^7-82 
515^, 1^7-11858 4^, 1 1-286 

6 3 7^, #a2 0 0 0-8 7 5 3 9^0&^ffif::»ffl so 
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[0 0 7 3] «ll2*ttiK#tt, TKSiBK^J-tb, mWiZ. 
ptiS'y-;K X^'y-jK T^P/'?/-;!/, -f 

y:/D/'«y— ;k -fy:/^'/— ;k sec 

t-:/^'/-;!', '^>:?>'-;k 'v^-y- 
y— ;k 5^i7o-^4^-y-y-;k '<^>5?;P7;i':3— ;w , 
S'm7)v:j-)im (tf9^«, x^P'>^>'u=i-;i/, -:^x 

hUx^u>i^'jzi-;K :^<jx5=- 

3-;wsi«# x5^w>i^yp-;i'^ypi^;i/ 
X— x5^u>^'j3-;i'^yx5^;i'X-x;i', x 
^u>i!^U=i-;w^y:/^;i'X-x;K -:^x5"i/>if;w 
n-;w^ry pi5^jl'X-x;i', s^x^'^^yjn— 
::r^;i/x-x;K ypfcf u>i^un-;w^ /;!tg^;i'X- 
x;k :/Ptfu>'yj3-;i/^/:/5^;wx-x;w, v^t' 
atfl'>i)"J3— ;*5^;ux— x;i', hux^^> 
if U 33 y ^ ^;px-x;i', x^ u >i/ u :3 — 
7-fex-h, x5^u>ifU3-;i'^/pt5^;i/x-x;i'7 
-bx-h, h'Jx^U'>if»j3-;p^/y^;i'X-x 
;k hux5"i^>if u^i-jP^yx^^wx— x;k xg=^ 
U'^if U3— ;k^/7xx;wx-x>'l') , 75>' 
tf, x^'y-;i/75>, >?x3'y-;i'75>, HUx^' 
/-;P75>, N-;<^;i'>'x^'y-;i'75>, n-x 
5^;i/>;x^y— ;i/75>, ^;i'*U>, N-x5^;i/^;w 

*U>, X5^U'>>?75>, v'X5^U>h»J75>, h 
'jX5^U>xhv5>, :d«UX^UW5>, xNv;»^ 

5^;i/7^ptfw->v75» RicX^roffioSftigJi ({^^ 
tf, *;l'A75 K, N, N-v?y5^;p*;;PA75 K, 
N. N-vfpt5^;i'7-feh75 K, ^^JPX^l/^^^v' 

H, T,;!'*^^, 2-fc:puH>, N-^f^;i.-2-h: 

n'JF>, N-lfxjl.- 2-trP'J H>, 2-:^:^^-y-\/ 

'JF>, 1, 3-vpi5^>>i'-2-'f syyjvy >, 7 

[0 0 7 4] :^^m<D'i>i7z?jLy hie&ffl-f 1 0 

osaeu^tc, *5!ggcDYk^^&o. 2SfteBet±io 

[0 0 7 5] *56W©-f >i?S^xy hS&ffl'f >i^«. 
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t^s) <hLT:7xy-;ns. i-y] — 7xu> 

[0 0 7 6] JifflT#«•7i^>^'SSip^tbT^l, 
m. tr5VPh'J7^/-;i'«Jit'*w-r§7V^^>S5! 

)^E^> «^;5LPf:?-7 h^/>. 7>h^^y >.T>h7e 
[0 0 7 7] jSfflT^5.v'7>§^iPf<i:UTfi, ^M(Dh so 

U -^W t) b < tt'sx U \/?fi!^ : «ai A * y 7 -^^J- 
ibT7x/-;HS. :>-7h-;l'3g, tTPPhUTV- 
;|/OJ;3^'s5"PS5SJ^<i:€:%-r^T^/^^>^^ ; 
7x>^!|sf, ;t^y/-;pg5!i», ptPi>Tx>^!p^;a:i* 

[0 0 7 8] mfli<0^Sin\t.i7a=i:yjt7(D-mm 
SbT«!)*T-fXP-. VlfV^', ->T>0#6€rS-r 



26 

[0 0 7 9] [-Oi'v^x-;/ MBS:^^] > 

m8-2 7 6 9 S^^jikm. 1^2-2 7 6 6 7 0^^ 
1^7-276789 ^ilj^, 1^9-323475^ 
'jkm. 1*^836 2-2 3 8 7 8 3^i;^«, i^W^ 1 0 - 
1 5 3 9 8 9^ii«, 1^10-21747 3^^^. H 
10-235 9 95 ^^^m. 1^10-337947^^ 
1^1 0-2 1 7 5 9 7^1;^^, 1^10-33794 
7^^^l?lCE«$nTVi-5'f >i7i7xy hSffliffi. y 

[0 0 8 0] m^^m^-t^^iz. 

'&!|iJ*#ffflLTt>J:Vi. ^y'yi^T.it-ki^^^mmniZ 

LT^efflLTtmv^o #^2000-363090. 
ra2000-31523K 1^2000-354380, 1^2000-343944, [^200 
0-268952, 1^2000-299465, ig2000-297365lClB«$n:fc 

[0 0 8 1 ]£AT»C, *^9g©-1'>i'5:fflV^T-f >i7v 

x>;; hzf^)>\-^-t^<D\zm^^'E>n^?immRxfm^y 
^ )VA\z-D\,^xmm-t:s,, mmmRzf^^y^ ji'j^iz^ 

lt*3^Jt**:«» LBKP, NBKPt?Oft#A;i^7', G 
P, PGW, RMP, TMP, CTMP, CMP, CO 

p^comwvi^zf. D I pm(D-sm/vv:fmt^i^'o. 
mf}^^m'sjmx^^o :in^(D^w»(Dmz^^m, zf 

'^7.^yi^y^)VA>'—h(0^^-ftlX$>^X'b^<. 3t 
J^©ff*ttl 0~2 5 0 tim. Sf-mitl 0~2 5 0 g 
/mZd^aSbVi. ^C5*S-f >i7§$^ 

ffl^b^aa^ffoT'bcfcVi. ^fBmx\t^mwtvx\t, 

•:/i7 7-<';l'A*sj:»5»*b<ffll>6*lS. 3j?U:tU7^ 
>t|»k:, («ai^a, Kfl:5^^'>, K^kffiffi) X 
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[0 0 8 2] 3tJt^±H^(t^n-5-f >^§^SJCH. 

A, **u>, ^'jwi?, i'u-, sai±. ■&fife#^aa-> 

[0 0 8 3] -f >i'§^SH#W$n-57K1±A*'f >:5^- 

iiSifiiin4cD.^s-cifiiT*-5o -(>i7^^m\t. mmRis 
[0 0 8 4] 'i>i;^^m'pizmia-r^m^m\t. ^W] 

fb$nTV^-5Ci*«»*UV^, ^(Dfttf>\Z\t. iJ^UV- 

}t. #11834 8-2 8 3 2 5^. 1^54-74430 
1154-1 2 4 7 2 6^, 1^5 5-2 2 7 6 6#, 
1155-142339 1160-23850^, 116 
0-23851-^, 1160-23852^, 1160-2 
3853-^, ll60-57836#, 1160-6064 
3^, 1160-118834^, 1160-122940 
^. 1160-122 9 41^, (160-122942 

1160-23513 4^, nm^ i - 1 e i 2 3 6 

^CD#^«. *B1tl^ 2484430 (125485 
6 4^, (13 1 4 8 0 6 1#, (13 3 0 9 6 9 0^, m 
4 115 12 4^, (14 1 2 4 3 8 6^, (14 19 3 8 

0 0^, (14 2 7 3 8 5 3#, (14 2 8 2 3 0 5-^, d 
4 4 5 0 2 2 4^<D&|gaiStfS«c*^ifeS. ^mW- 1 - 

1 6 1 2 3 6^4;^S02 1 2~2 1 5 H»Ci2«©#U V 



[0 0 8 5] H^ISiHTKik^BH, i®«<7)lH7Kfbt3#^T* 

7}<«J75>xei7p;i/t K'J >, 3}^UXf^U>-f 5>, 
:iJ^U75>7.;i'*:>, >'^5^;l'v'7 'J;l/7>^rXC' Ai' 

10 !|#fc3j?'J75 F5}^U7S>Xt!i'P;i.t K>J>AJ»3iT 

©^SJg^J-ir^rbTl^l 5®«%*WSb<, !#tC3 
~1 OSS%T*%J:tAS»*bVi. 
[0 0 8 6] WiSiiH^tftrBli^tKtbTIi, SiiE^S^, M 

>«^^> V h U 7y-;W^©53l^iSi»iR^^;!i«#tf 

3.ne.©t|'T#»c:jii6itiE«a*«»jiTabs. 
[0 0 8 7] mm^m^^m\t. mmmm. m^^^& 

20 l!^MStt^lC-S>ViTtt, i^MBS 62-173463 
^, 1162-18345 7^(D«-4:^«frS3iE*«*S. !?• 

mm.y)V:i-ui\:^m(om\z\%. 
SB) ^my )v^x2it^m\z-D\,^x\t. 

8357-9053^ (^8~17ai) , 4*Mfla 6 1-2 
0994^. (162-135826 ^(D#^ffifcffi«755 

30 s?>, ^-wffiw-f >i7§^gtc:^j!jn$n^^lin^<i:bT 
(as, -f >i7S§s«ie-et)2B-e'bJ:vi. 

[0 0 8 8] l2@)ffiRt;iS®7-<';i'A{C«, A'-yi^a- 
he^Stt-SdtfeT^, C:<DSHj^tJDPltEJ5:^^)-<hb 

e)n«. A•:/i7 3-l-gn■g^w$n5e6®<E^^:bT 

40 . A, -mit^'Sf>. m<tmm. wmm. ^wtmsd. -y- 
ji/v-^A, ^iST^^v'^A, ■&fi£*aa'>u;«7,' ap 

>h, 75"J;l'?S7'7;^5^.yi't;y^>h, Tj^UX^'U 
50 [0 0 8 91 /tyi^n-hSlC'&WSnSTKttAO^ 
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[0 0 9 0] -f >i7>?x<> M2giiffiSt;i5gi7'^;l'ACr) 

HOViTH, #^636 2-2 4 5 2 5 8-^. 116 2 - 1 
3 1 6 6 4 8^, 1162-11006 6^0&^SlCf3 
3!f57.teSffiS*<«Vi (4 0'C£jlT©) 5}«U 

^MS^^iS 'J V- 7 X y ^ X i7 =1 - h S 

(^*fk^i^3 8) 

5^ h ^x^^>i/;W3-;pt y :r^;i'X-x;p 

>'X;S'/-;P75> 

[0 0 9 3] WfBBSl («a|*^l:^i»3 8) TIB^C 

bT. 'f>i7^B~F Crisis bit. 
[0 0 9 4] (BfifefBfilRyffFffi) 'f >i7je[A~F&ffl 
ViT, -O^S^xy h:/U>3'- (PM-7 0 0 C, -fc 

-fZI-xyV> (») M) -e, 7;th5t?»?iK («±¥« 

STEStC^-r, TIBS 1 , Ottfeffid^ftfi ; 40 

i^&aHSL^t^. 'i;xif-pi-^'- (Th^XC. 16 
5) <£fflViT, BiJlC+-ty>^ (8 75 5=f-)li7 7,) ^ 

7 arrnkthtz^. nxsmmmmc f ^jbh^l, ^-ty 
>^mm^^<om»mm<Dmii^'o^mw^wm ( { (c i 
-cf) /ci) xioo%) ^wmvwmvtz. 

jgg^ttSWaStf (X-R i t e 3 1 OTR) S:fflV^T 

a3;£i/^. i. 5, si; 

2. OroS^^TSJS&bfc. fNBl^S^TE^fcS-r. T 60 



30 

* [0 0 9 1] *!«?^©-r>i?ii'f >i7s^x-> hoiH©:* 

[0 0 9 2] 

:^mm\tz.ni^iz^om^^ti^^<oxfs.\^K 
mmmi 

(7Ktt-f >i^CDil») TiB©*^J-*3 0~4 orTiOlft 
L^TSi^lf^Pelitj^Lfc^, ¥i^7LS0. 8 Mm, itS 



30 IB*'*', 



4irsBfi 
9SSSI: 

9SS€li 

^^•rn<ommiz^^^xh^mB^mii^8o%&, 



SIST8 0%*Si©Jli^S;XtLT*L'fc. iB:tV/'>:*f 
g*«0. 5ppmfc»^)t$Jafc3j?'y5^;^rttC2 4I^(1B» 
(X-R i t e 3 1 OTR) ^ffiViTjffl^L, 

miivxwmvit. m^KStmm\t, i. i. sr 

APPL I CSii*^/>:*;7.^x^'- i'Ey'JV: 

ozG-EM-0 1) Sfflv^T^^ufe. ^sjnroagi-c 
o«*»i*A, ±x(Dmsix7 ox^mom'tixtv 

[0 0 9 5] fe3gOKIb«&tt, 0. Imo 1 • dm-3 
(DT^mMMy' hv-fu MAT >^X"> A ^^i^mnt 
LT-&trN. N->?^^;i'*:;i/A75 H«f (fiSOSfi 

HI X 1 0-3mo 1 • tlm-3) Xif^yr-i h«S€:^ 
fflb. POLAROGRAPH I C ANALYZER 
P- 1 0 0^m^^xnWLiS?--'yuif'7y^-\z^K>m 
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[0 0 9 6] ^m(Jim±^mk^^iiTS^m^ 

$55X1 0-5mo 1 • dm-3(7)SfflES'ilSSU t^KIc 
m©5^-fe;l'S:ffifflLT. Sh imad z u UV-V 
IS Recording S p e c t r o p h o t o * 



32 



♦ meter UV- 2 6 0 ^^fflV^Ta 0 0 nm*»c. 9 0 

[0 0 9 7] 
[SI] 









its 






Ainax 
















(vs SCE) 


(ma) 


(nm) 




A 




o 


o 


o 


+ 1.36 


5 57 


7 3 




B 


^7fiit^2 0 


o 


o 


o 


+ 1.15 


5 38 


8 6 




C 


«^<b^i 1 




o 


o 


+ 1.12 


54 1 


97 




D 


m^r^it^Z 9 


o 


o 


o 


+ 1.37 


5 6 0 


7 6 




E 




A 


X 


X 


+ 0.6 5 


549 


8 6 


\ttm 


F 


it«t<b^2 


A 


A 


X 


+ 0.70 


5 2 8 


96 





[0 0 9 8] 
[<t9] 





SO,Na 



(CjH^OH), 




11 



SO,Na 



NaOjS 

[0 0 9 9] sur^Tct^fCx mtn&.ti^i. OV 

(vs SCE) J;»3t)fiT**, mXW^'^ifi^O 
Onmd^e. 5 8 0 nm<D\gi\ZhK>^m.W,i)'^l 5 0 nm£A 

[0 10 0]Mf3, 'f >iriftA~DSffiV>T. 'i>i7':^ 
xyh:/'J>3'- (PM-7 0 0C, -t-f3-X7'V> 

m) M) \z^K>, 7.-/^-y7-(>mmytRm (mj 

A4S3P, ■fe'f3-x:/v> (tt) SW f::ia«*fBS 



20 



30 



40 



5, vi-rn%)«i ti^«©ie*7js»e.nfc. 

[0 10 1] ^ig«sj2 

(ssi^2 0 1 ©f^ij) T'Jit^m mfnit-t^zz : ?s 

5. 6 3g. 'y:t^^)V7.)ViiiU/\t;m'yV 
'JC7A7. 0 4g^, TIBi«JftjS#ttll§«J (s-2) 

4. 2 2 g. TtEigSI.^^*iJtaE (s - 1 1) 5. 6 3 

gSyW^x^;i'5 Om 1 t^tr 7 0'ClrT^^$-&;t, 

C:(75j§|g(f fdS 0 Om 1 OJM'f^>*^Vi^:^.^';/i'X 

y-f -tf— (M I CROFLU I DEX INC)lCT6 
0 0 b a r 5 mSiiSii-?) Z. ^T^^^^fbSrfr 

y - fr Ti^i?x^;p ©^^di«l < -5 * TflKiJgJSI ^ff o 
Ac. il3LT^#?.nAc»7Ktt^3|EKDlSiBa{b!^fC, vX 
5^U>i^U3-;H 4 0 g. i^U-lr'J>5 0 g, SUR 
FYNOL46 5 (A i r P r o d u c t s &C h em 
icalstt) 7 g. Bl'f*>*9 0 Om 1 S^iPUT 

[0 10 2] 
(ft 1 0 ] 

S-2 



o=p- 



CH, 



/ .... ?IL^ 

0=P— ^— 0CH,piCH,9CH, ) 
CH, CH, 



[0 10 3] (ISiK2 0 2-2 0 80fPS) SSi^2 0 1 
2 0 1 tl^«Ha!|Sf2 0 2~2 0 6S:fPSSbAco 

[0 10 4] mm£.mamm) 0 1-^2 OB 

50 ^•©ie»STi5S2fc*r, (Si. 362»r;feViT. re 
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(EP SON im ttU ; PM- 7 0 0 C) t:?:*- h^ie 

[0 10 5] <-affi>l5itbfcSi^0 3 9 0~7 3 0 n 

Sil^b. vinSCIE L * a * b *-fe^rBl?glcSt?Vi 
T, a*. b + SSffibfc. V-tf>3'<i:UT»*bVife 

[0 10 6] iff*bV^a * : 7 6£Jl±, 

if^bVib* : -3 06;±0£iT 

A: a*, b* tt>»wfiF*L/Vi^J® 

B : a*, b *®— 7&cOi?fif 

C:a*, b *(Z)^i•rn'b^^f*LVi®i^^1- 
[0 1 0 7] <iSft#tt>wiB7* vmRmz^^v-k. 

HUtt. giMfcPPCffl#jii8Sfcj^«U^iii«^;©feffi 

[010 81 <mii^^>num^^ii^^\^ity * V9m 



10 



20 



[0 10 9] <iiH7ti4>WIEHIS5:J^fiKbfc7* 
iN£»3, {TV^7.C. I 6 5) 

T. (8 50 0 0 1 x) «r3BM^i#b, 4^ 

-ty >8gl*W^®H«tiSSKI*liS&t (X-R i t e 
3 10TR) SrfflV^TSI^L., fi^^^^t bTSffiL 
fc. iSi, WIBSI*JiS«. 1,1. 5RIX2. 0<D3,^ 
TJBJ^bfc. mnroSST"bfelgS^¥$*<7 0 96«±© 
S^SA. 1X«2.^^75W 0%*^S:B, ^T©aSt? 

[0 110] <iiH*\/>1t>t(lEB«^J^J«b^c7* h 
^iR«J*, *\/>^f::^ii«35«0. 5 p pmHSiJ^^nfe 

mmWi&^Kmmm^ (x-r i t e 3 i otr) 

m!&\t. 1, 1. 5StX2. 0©3j^TiiJ£L';fe:, 

i77>pi(D^'/>:»^mm\i^ APPL I cssa*y>;«? 

T.^r-^;'— : OZ G-EM- 0 1) ^rfflV^TS 

SrA, 1 XH2 ,*i36« 7 0 9(;*SISB. ^T^JS^ET 7 0 
S6*«©«'&*CtUT, HRie-eiPfliibfc. 

[0 111] 

[^2] 

















(vsSCS) 


Aoax 

(nin) 


(nil) 


20 1 


9i^it^^3 3 


A 


A 


A 


A 


A 


+ 1.47 


5 6 5 


6 1 


202 


^^^b-H*&3 4 


A 


A 


A 


A 


A 


+ 1.38 


5 5 8 


77 


203 


m^it^3 6 


A 


A 


A 


A 


A 


+ 1.42 


5 6 2 


8 1 


204 


«*<b^i 


A 


A 


A 


A 


A 


+ 1.37 


5 4 4 


88 


2 0 5 


«*<b^1 6 


A 


A 


A 


A 


A 


+ 1.36 


5 5 6 


7 5 


20 6 


3 


B 


A 


B 


B 


A 


+ 1.15 


547 


9 9 


207 




B 


B 


B 


B 


C 


+ 0. 65 


549 


86 


208 


lib<g-fb^^&2 1 


B 


B 


B 


B 


C 


+ 0. 70 


5 2 8 


9 6 



[0 1121 ^2i!)^^m^i!fif3.^^iZ. K-ffcHfidU. 
OV (vs SCE) ctOt)*T&^x 
5 0 0 nmd^e. 5 8 0 nmOFBlfC* 0 H^tt^JiU 5 0 n 
mSK~f-C&^it'^^^m^^Xi^^Vftfm2 0 1~2 0 
6T«, tS«2 0 7~2 0 8 iO-bfeffl, iffitt#tt. W 

[0 1131 IIJS«»13 

BJ-F 8 5 0 (CANONttM) <D:*7— h U 
vlCgJi), ll«IHT|ga(D7* h3teiRi9£GP- 3 0 1 



[0 1141 

[fBW®^*i ek±<D^'^\z, *fgijatr.kntf, KYtrn 

OV (vs SCE) J;Dt>*T*S, 
iR&6*^5 0 0 nm*^e) 5 8 0 nm©FBTtc:* 
40 1 5 0 nm&.T'C&^it't^^'^^-t^^ >^^m^. 
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(19) 

(72) Jpfim F^'-A(##) 2C056 EA13 FC02 

#^JI|«SSfil*4'S210S* S±¥* 2H086 BA15 BA33 BA55 BA56 BA60 

y-i JVAW^^^f^ 4J039 BA29 BC05 BC12 BC19 BC20 

BC31 BC33 BC36 BC40 BC44 
BC50 BC51 BC52 BC53 BC54 
BC55 BC65 BC68 BC69 BC78 
EA34 GA24 



